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Final Memorandum Report

A Determination of Throttle
Performance Degradation on Certain
1999-2002 GM Pickup Trucks

Decambear 2004

VRTC-DCD2042 (EAD2-015)
Throttle Contrel Sticking on Certain 1898-2002 GM Pickups and SUVs

This examination was performed at the Vehicle Research and Test Center (VRTC)
in response to a request from the Office of Defacts Investigation {ODI), National
Highway Traffic Safaty Administration {(NHTSA). The ODI has received complaints
alleging that the throtle blade of the subject vehicles can atick in tha closad position
or less frequently in a partially open position. Excessive accelerator pedal force may
be needed to overcome the sticking condition, resulting In accelerator pedal
overshoot and vehlcle surge, possibly resulting In a crash or injury. The subject
vehicles were 1999 through 2002 Chevrolet Silverade and Tahos, GMC Siarra and

Yukon, and Cadlllac Escalade equipped with 4.8 L, 53 L, or 6.0 L V-8 engines

equipped with mechanical throttle bodies. Figure 1 is a photograph of a subject

vehicle. »



The throttle body on ffie subject vehicles is an aluminum alloy casting which
contains the throtte blade. The throttle blade (throttie) is connected to the
accelerator pedal by a shaft, bell crank, and throttle cable. Depressing the
aﬁelamtﬂr pedal causes the throttle In the throttle body to opan, allowing mors air
into the engine, causing the englne to produce more power. Releasing the
accelerator pedal allows a throttle retum spring to close the thrul'l:le; causing the

engine to produce lass power.

Figurs 1 - Subjact Vehicla- 2000 MY GMC Slorra

According to the ODI, sources at GM indicated that it had been determined that a
“gummy coks deposit’ can form on the bore of the throttle body. These deposits can
cause the throttle to shick in the closed position and cause a higher than expected
throttle opening effort. GM stated that thesa deposits are the result of aengina oll

compounds that enter the intake manifold through the posiiive crankcase ventilation



systemn of the engine. These deposits accumulate gradually through engine usage.
GM issued a technical service bulletin (GM TSB 02-06-04-054B) that addressed thia

condition. A copy of this service bulletin is included in Attachment 1.

The objective of this test program was to inspect the throttle control system in a
sample population of subject vehicles in order to quantify the amount of force
required to move the accelerator pedal from the kdle position and to determine how
much, If any, was caused by throftle body stiction. An additional objective was to
determing if excessive accelerator pedal force and/or extraordinary control input

wora requirad to safely operate these vehlicles when maneuvering In close quarters.

The vehicles used for this test program included those owned by consumers and

those available for sale on independent used vehicle resale lots.

A list of registered vehicle owners for 1999 Chevrolet and GMC pick-up trucks was
purchased from the Ohlo Bureau of Motor Vehicles (OBMV). Elghty-slx owners,
living within a radius of approximately 60 miles from VRTC, ware arbitrarily selected
from the OBMV list. A letter, which included a questionnaire and a prepaid postage
retum-mail envelope, was mailed to these owners. The liters identified VRTC,
described the allaged defect, and requested that the owner fill out and retumn the
included questionnaire. The letter also indicated that someone from VRTC might
contact 'Ihem by telsphonse during the next fow waalcs.tu speak to them about

inspecting the throttle systern on their vehicle. The purpose of the letter was to



establish cradibility for the questionnaire and potentlal telaphone call from VRTC so
that the vehicle owner would not mistake the telephone call for a telemarketing

scheme.

The purposea of the telephone call was to obtain permission to inspect their vehicle.
If the owners agreed, an appoiriment was made for the authors to inspect the
threttle system on the subject vehicle. Attachment 2 includes a sample copy of the

letter and questionnaire.

Ten of the 86 questionnalres malled were returned having been marked “return to
sender.”" Seventy-three responses were receivad from the remaining 78 recipients.
Of those 73 responses, six indicated they no longer owned the sublect vehlcle, 12
indicated they had no thimttle problems, and the remaining 55 indicated that they

had experlenced the problem related to the throftle.

The 20 consumer or privately owned vehicles (FOVs) used In this test program were
arbitrarity chosen from those vehicles whose owners; a) indicated they had
experienced the problem, b) listed a telephona number in the local telephone
number directories, c) answered their telephone when VRTC called, and d) agreed

to have their vehicles inspected.

In addition to tha 20 POVs, another 11 sublect vehicles, arbitrarily sslected from

thosse available on local used vehicle resale lots, were inspecled



When an appeintment was made, the authors met with the owner or resale lot
operator, documented the vehicle Information, and examined the throttle s}stem
using the procadure outlinad on the vehicle data shaet. A copy of this data sheet Is
included In Attachment 3. The exterior of each vehlcle and the FMVSS label on the

doorfamb were photographed.

It weas desired to perform the Inspection initially on a cold engine, fellowed by a warm
engine, but not all vehicles were available for Inspecton with a “cold® engine.
Howaver, all of the vehicles ware inspactad with the engines warmed up, l.e. with
the engine at nomal opserating temperature, when the maximum amount of the

throtte stiction was expected to acour.

Since the engine would be operated, the inspection began with checking the engine
oil and coolant levels, along with measuring and recording the tasmperature of the
throttle body.

With the engine off and cold (if possible}, the accelerator pedal was pushed at the
middla of padal with a hand-held force gauge. The maximum force required to move
the accelerator pedal off the idle position was measured and recorded. The force
required to keep the accelerator pedal slightly above the idle position was also
measurlad and recorded. Figure 2 is a photograph of :an accelerator pedal in a

subject vahicle being depressed with the force gauge.



Some degree of throttle stiction s normal and exists in all vehicles. In order to
determine whather the source of the stiction was the throttle or the throfile actuation
system, the force required to open the throtte at the throttle body was also

measurad.

Figure 2- Maasuring Accalarator Padal Force of a Subject Vehicle with a
Hand-Held Fores Gauge

The plastic intake manifold covar was ramoved by remaoving the two fasteners that
attach it to the engine. The throttle cable was disconnected from the throttle bell
erank. One end of an adapter cable, designed and fabricated by VRTC, was
conhected to the throttle bell crank and the other end was connected to the force
gauge. Tha maximum force required to move the throttle from the Idle position, by
pulling along an axis similar to the axls of the throttle cable of the vehicle {*on axis"),
was meaasured and recorded. The sustained force, along this axis, required to keep

the throttle slightly above the idle position was also measurad and recorded.



Although the ®“oh axls" measurements ware of primary Interest, tha “pull
measurements were also taken along an axis orthogonal to the throitte bore and
planar with the throttle blade ("off axis"). It was postulated that by comparing the “on
axls” force with the "off axis™ force, the extent of any throttle bore "gummy coka
depositz” could be predicted. However, an analysiz of the “off axis® measurements
indicated that detailed laboratory examinations would ba needed to produce ussful
Information cencemning the condition of the throftle bore hasad upon “off axlis”

maasursments,

Flgure 3 ls a photograph of an “on-axia” measuremant being taken on a typical
subject vehicle (Note: For photographic clarity the pull axis has bagn elevated

slighted above the true "on axis” alignment.}.

The throttle cable was reconnected to the throtle body. The service brake was
applied, the sngine in the vehicle was started, and the fransmission selector lever
was moved to the Drive position. The rmzxdmum foree required to move the throtile
off the Idle position and the force raquired to kesp the throttle slightly above tha idle
position were measured and recorded as above when the engine was off.



Figure 3 - Uaing a Hand-Held Fores Gauge to Maasure the Force Resguired to Open
a Throttis on a Subjact Vehicla

The engine was tumed off and the throitle cable of the wehicle was again
disconnacted from the throtile bell crank. The adapter cable was attached as
hefore. The englne was re-started and the maximum farce reguired to mave the
throttle lever from the idle position and the sustained force required to keep the
throttle slightly above the Idle posltion were maasurad and recorded as ahove whan

the engine was off.

The engine wae tumed off. The throttle cable was reconnected and the hood was
closed. The engine was restarted and allowed to warm up to nomnal operating
temperature. The procedure that had been performed on the cold engine was

repealed on the warmm engine. '



After all measurements were racorded, tha throtle cable was reattached to the
throttle body. The intake manifold cover was re-installed and the throttle system was

checked for proper operation.

The authors then drove the vehicle, using maneuvers similar to those that a
consumer may parfarm whan pulling into or backing out of a parking space, garage,

or driveway.

The pedal force measurements were used to quantify the sticion of the throttle
system. The sfiction force of the throttle systemn, as used in this report, is the
difference between the maximum force required to apen the throttls from the idle
position and the sustamed force required to keep the t_hrnttla slightly above the idle

position.

As stated before, not all of the vehicles were made available for inspection with a
“cold” englne. However, all of the vehicles were inspected with the engines wammed
up, |.6. with the engine at normal operating temperatura. For a subject vehicle with
the engine running at normal operating temperature, the typical maximum pedal
farce observed to open the throttle Trom the Idke position was 5.0 Ibx. The sustained
pedal force required to keep the thretile slightly above idle was typically 4.5 Iby
Attachmentd comtains spreadsheets of the throttla—systam stiction found in the
POVs {Gruup 1), dealer vehicles (Group 2), and both groups combined (Group 3).
Included In each spreadsheet Is a summary of basic statistics for that group.



Throttle-system stiction of about 0.5 by was found in 16 of the 31 vehicles tested.
This amount of stiction force may be considered iypical of normally functloning
vahicles due to the “bullHn frictlon”™ of the throtle actuating system, Eight other
vehicles exhibited throttle-system stictions of 1.0 to 1.5 Ibs and the seven remaining
vehicles exhibited throtle-systern stictions of 29 to 45Ib. The average
throttle-systamn stiction for the 31 vehicles inspacted was 1.3 Ib;, with a standard

deviation of 1.1 by,

It shoukd be noted that tha throttle activation system (accelerator pedal assembly,
throttle cable, cruise control, etc) was not the source of elevated stiction in any of the

vshicles inspacted.

Based an the inspaction and the driving of the 31 subject vehicles, it is the authors’
opinion that theas vehicles do not require excessively high accslerator pedal force or
any other extraordinary contrcl input to be operated safely. The elevated forces
required to actuate the throttle in 3 few of the vehiclas, although possibly an

annayance to the operstor, do not recuire an unreasonable effort by the oparator.

el Lt B A\
Thad A. Gardner & H. Hague
VRTC Defects Analysis Group VRTC Defects Analysis Group
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Technical Service Bulletin GM TSB 02-06-04-054B
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ATTACHMENT 2

Sample Copy of Consumer Letter and Questionnaire



VATC Questionnatre EAQ2-015

=Owner_Name»
«Addrasg»
«ify», «Slate» «Ap=

Dear Owner/User of a GM Light Duty Truck:

The National Highway Traffic Safety Administration (NHTSA), Is conducting an
investigation involving accelerator pedal opsration In cartain General Mators (GM) vehicles.
The subject vehicles include 1999 Chevrolet Sitverado and GMC Sierra pick-up trucks.
. NHTSA is investigating allegaiions of accelerator pedal sticking in the closad (or idla) -
“posltion resulting In an Increased pedal effort to open the throtile. When this occurs, the
increased effort may cause accelerator overshoot and vehicle surge,

The Ohio Bureau of Motor Vehicles has kdentifled you as an owner of a subject vehicle®.
Please complete the attached questionnaire as soon as possible and return it to the
Vehicle Research and Tast Center* in the enclosed retum-mail envelopa {no postage
needed). This questionnaire will ba used 10 assess the scope and magnitude of this
alleged safety problem.

Please call my administrative assistant, Judy Waeiser, at 1-800-262-8308 If you havs any
questions, Thank you in advance for your cooperation.

Sinceraly,

Thad Gardner
Project Engineer

*  Your personal information is protected by the Privacy Act which prohibits us from
disclosing your name, telephons number, and address to anyons without your
expliclt authorizatlon

** The Vehicle Research and Test Centar is located In East Liberty, Ohlo and is listed
in the White Fages under; “US Govemnment of. Dept. of Transportation: National
Highway Traffic Safety Admin.”



VRTC Questionnaira EAD2-115

Vehicle description: «Model_Year» «Makes» Truck
VIN: «VIN»
Do you still own/use the vehicle? YES| ] NO[]

Alleged Defect Dascription: Sticking of tha accalarator pedal In the closed {or
Idie) position resulting in an Increased pedal effort to open the throttle.

N oA LN~

10.

11.

Namae:

Primary driver's age bracket: under 20[] 20to40[] 411060[] overs0[]
Day Time Telaphunaﬁ S D D

Cther Telephone: {__ ___ )__ __ _ - _ _

Current Odometer Reading (if known).___

Transmission type: AUTO[] MANUAL [ ]

During your ownarship of the vehicle, has the vehicle ever a problem with the
operation of the throttle pedal as dascribed above?

YES[] NOT] If NQ, please skip to Question 10.
Does the vehicls continus 1o axhibit the problam?
YES[] NOT] If NO, please skip fo Question 10.

Approximately how often doss tha problem occur?
Dally[] Weekly[] Monthly[]

Do you have any additienal cormments or information not coverad by the
questions above?

Thank you for your help. |f we naad to contact you, what are the best times for
us to call? -




ATTACHMENT 3

Sampla Vehicle Data Shaeat



Date: . ' Veh., Test Mo

DCD2042 Vehicle Survey Data Sheet

twner Name Address Phi

Model year: Make: Model: Trin line:

YIN: o Mfr date;

Cdometer: Engine: Transnissien: Aute{ )} MRanunl( )
Engine 011 Level ___  Engine Coolant Level . Check Engine Light: On{ } OfF( )

Throttle Body Temp (as Tound)

(1) Padal Force {engine off)

{2} Pednl Force (engins on}

{3) Body Force (enging off)}==ee=a onAx___ OffTAx
{4) Body Force {engina onj------- OnAx___
Notes:

Throttla Body Temp (warn

{(5) Padal Force {engine on)

{6) Pedal Force {(engina ofT)

{7) Body Force {(eangine off)-.a.c--- OnAx OffAx_
(8} Body Force (engine on)==u==--- OnAx

Hotes:



ATTACHMENT 4

Table of Stiction Results



Groug 1 POV
Maan 14
Madian 1.0
Standard Deviaton 1.2
Range 40
Minimum 0.5
Maximum 45
Count 20.0

Vehi Dif ___POV/Dealer
i 0.5 POV
12 G5 POV
13 1.0 POV
14 0.5 POV
15 0.5 POV
16 0.5 POV
17 05 POV
1B 1.0 POV
19 0.5 POV
20 10 POV
2 2.0 POV
22 0.5 POV
23 D.5 POV
24 45 POV
25 3.0 POV
8 2.5 POV
27 8.0 POV
28 1.5 POV
28 15 POV
30 25 POV




Group2
IELE FOFIDHIH

Vah¥
1 15 Doalar Group 2 Dealar Vahiciss
2 0.5 Dealer Maan 1.0
3 0.5 Dealer . Median 0.5
4 1.0 Dealar Standard Deviation 1.0
5 - 1.0 __|__Dealer Range a5
3] 0.5 Daaler Minimum 05
7 0.5 Daalar Maximum 4.0
8 05 Dealer ] Count 11.0
] 0.5 Dealor
10 0.5 Dealar
31 4.0 Dealer




Vehe Dif
1 15
2 0.5
3 0.5
4 1.0
5 1.0
i) 0.5
7 0.5
8 0.5
51705
10 05 |
11 0.5
12 0.5
13 1.0
14 0.5
15 0.5
16 0.5
17 0.5
18 1.0
19 0.5
20 1.0
2 2.0
22 - D5
23 0.5
24 45
25 3.0
26 2.5
27 3.0
28 1.5
29 1.5
30 2.5
31 4.0

Group 3 Al Vehlcies
Meoan 1.3
tedlan .5
Standard Deviallon 3.1
HRange 4.0
Minimum 0.5
Maximum 4.5
Count 1.0




